Inhibition of replication of avian influenza viruses by the neuraminidase inhibitor 4-guanidino-2,4-dideoxy-2,3-dehydro-N-acetylneuraminic acid.
The sialidase inhibitor 4-guanidino-2,4-dideoxy-2,3-dehydro-N-acetylneuraminic acid (4-guanidino-Neu5Ac2en), designed with computer assistance and knowledge of the crystal structure of influenza virus neuraminidase, has shown antiviral effects in animal models of human influenza (M. von Itzstein et al., Nature, 363, 418-423, 1993). Here we demonstrate that the compound efficiently inhibits the enzyme activity of all nine subtypes of avian influenza A neuraminidase in vitro. When administered intranasally to chickens infected with lethal viruses, high doses of the compound (1000 micrograms/kg) protected 85% of birds harboring A/Chick/Victoria/1/85 (H7N7), a fowl plague virus, but not chickens infected with other highly virulent viruses of the N1, N2, or N3 subtype. This differential inhibitory effect was also seen in a plaque reduction assay with Madin-Darby canine kidney cells (MDCK), where 4-guanidino-Neu5Ac2en was more effective against A/Chick/Vic/85 (H7N7) than A/FPV/Rostock/34 (H7N1). In contrast to the substantial plaque reduction observed in MDCK cells, the drug failed to inhibit plaque formation in chicken embryo fibroblasts infected with either A/Chick/Vic/85 or A/FPV/Rostock/34, regardless of its concentration. The different levels of drug efficacy seen in two cell systems most likely reflect the location of virus budding and release in polarized versus nonpolarized cells, as well as the compound's mode of extracellular action.